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Mporpamma ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, a.H. (npodpeccop) MnewnHcknii H.B. (Kagpenpa npuknanHoi
mMaTemaTuku, OTAeneHme npuknagHon matematmku n nHpopmatumkm), Nikolai.Pleshchinskii@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
YK-2 CnocobeH ynpaensaTb NMPOEKTOM Ha BCEX aTanax ero XM3HeHHOro uukna
YK-3 CnocobeH opraHvM30BbIBaTb 1 PYKOBOAMTL paboToi koMaHabl, BolpabatbiBas
KOMaHIHyt0 cTpaTternto ans 4OCTUXEHWNS NOCTaBNEHHON Lenu

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE MPUHLMMbLI PaboTbl HA MHOFOMPOLECCOPHBIX BEIMUCNUTENBHBIX KOMMIEKCAX;

JonxeH ymeTb:

BblbMpaTh ONTMManbHbIe CNOcobbl pelweHUs 3aaad CynepkoOMMbIOTEPHOr0 MOAENNPOBAHNS;

JonxeH snagertb:

HaBblkaMu NporpamMmmnpoBaHnsa C NCNONb30BaHNEM COBPEMEHHDbIX TEXHONOINIA napannenbHoOro nporpamMMnpoBaHunA;
JonxeH neMOHCTpMPOBaTh CNOCOBHOCTL Y FOTOBHOCTb:

paspabarbiBaTb NapaniefibHble anropuUTMbl PELIEHNS 3a4a4 BbIYUCIUTENBHON MaTEMATMKN;

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOM BO

JaHHaa oucumnnmHa (Mogynb) BkntodeHa B pasaen "61.0.06 OucumnnuHbl (Mogynu)" OCHOBHOM NPOGIECCUOHASBHOA
obpaszoBartenbHoi nporpammel 01.04.02 "MpuknagHas matemMatuka u nHgopmatuka (Matematuyeckoe MogenmpoBaHme)”
1 OTHOCUTCS K 06513aTENbHbIM AUCLUMVHAM.

OcsauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. O6bem gucumnanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

Obwas TpynoeMKOCTb AUCLMMNAUHBI cocTaBnseT 9 3a4eTHbIX(ble) eanHuML(bl) Ha 324 yaca(os).

KoHTakTHasi paboTa - 28 yaca(oB), B TOM 4ncne nekuun - 14 yaca(os), npaktuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 14 yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 296 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUNANHBI: 3a4eT B 1 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl N0 AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnvHbl / WX TPyAOEeMKOCTb CamocrosiTenbHasi
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuellaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. [NprHUMMBLI NOCTPOEHMS
1. MBK. 1 2 0 2 36
2.[Tema 2. TexHonorus OpenMP. 1 2 0 2 36
Tema 3. Cynepkomnbiotepbl Tesla un
3. AAK-AM. 1 2 0 2 36
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Buabl u yachbl
KOHTaKTHOM paboThbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl
4.[Tema 4. TexHonorns CUDA. 1 2 0 2 36
Tema 5. OpraHmsaums namsatu
5. CUDA. 1 2 0 2 38
Tema 6. OnTuMmUsaums
6. napannenbHoro Koaa. 1 2 0 2 38
Tema 7. [NapannenbHble anropuTMel
7.|pewenHns 3apay BbIMUCINTENBHON 1 1 0 1 38
3NEeKTPOANHAMUKN.
8.[Tema 8. TexHonorns MPI. 1 1 0 1 38
NToro 14 0 14 296

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. NMpuHuMnel noctpoeHns MBK.

1. MepeyeHb 3aaay, ANg PeLeHUst KOTOPbIX MCMOb3YT MHOMOMPOLLECCOPHBIE BBIMUCIUTENbHBIE KOMMNEKChl. OCHOBHbIE
anemeHTol MBK. Mapannenuam Ha ypoBHe OaHHbIX 1 Napannennam Ha ypoBHe 3aaay. SPEKTUBHOCTb UCMONb30BaAHUS
MBK: nrkoBasi NpoV3BOAUTENBHOCTb 1 OTHOLIEHWE NPOV3BOAUTENBHOCTL/CTOMMOCTL. 3akoH Amaana. Knaccugpukauus
dnvHHa. MawwrHbl ¢ 06lWwen NamaTbio U MaWvHbl ¢ pacnpeneneHHon namsiTeto. OCHOBHbIE cnocobbl obpaleHns K
namsiT. COBPEMEHHBIE CYNepKOMMbIOTEPHI: OCHOBHbBIE XapakKTePUCTUKN.

Tema 2. TexHonorus OpenMP.

WNcTtopus cozpanms texHonorum OpenMP. MrHumanbHble cpeacTea pefakTnpoBaHus, KOMOUASLUM 1 3anycka
napannenbHbix nporpamm. MNepeas nporpamma OpenMP. Kak onpenenntb HOMep HUTK 1 KONN4ecTBO HuTei. Obwwme n
yacTHble gaHHble. dupektuea #pragma omp parallel n ee onumun. PasnuyHble cnocobbl pacnapanienmBaHus LMKIoB.
ABTOMaTU4ECKOE N py4yHOe pacnapannenusaHme. Yto takoe "peaykums”. MNapannenbHble cekumm. CUHXPOHU3aLUUS.
MNepeMeHHbIe OKpyXeHUs.

Tema 3. Cynepkomnbrotepbl Tesla n AMK-1M.

OKcKypcusi B nabopatopurio CynepkoMnbOTEPHOIO MOAENMPOBAaHNS BONHOBLIX MPOLIECCOB Kadoeapbl NpUKianHom
matematuku. leMoHcTpauus BO3MoXHOCTen cynepkomnbioTepos Tesla (Buaoeokaptbl NVidia) n AMNK-1M (HesaBrncumblie
npoueccopsbl). Y aaneHHbIn [OCTYN K CyNepKoMMbioTepy. SNEMEHThl onepaumroHHoi cnuctembl Linux. Tunosas 3apava -
pacnapannenuBaHne anropuTMOB PELLEHNS CUCTEM NIMHENHBIX anrebpanyecknx ypaBHeHNIA.

Tema 4. TexHonorns CUDA.

WcTopust cospanus TexHonormn CUDA. MyuHiManbHble cpefcTBa peaakTMpoBaHus, KOMNUASLMAK 1 3anycka
napannenbHbix nporpamm. Mepsas nporpamma CUDA. Camoe cnoxHoe - HUTU, 61oku peweTku, CBA3KM.
Cneundgovkatopbl Bbi3oBa doyHKUMA. CMHTakcuc odpopMneHuns sopa v ero BbidoB. O6paboTka MaccuBOB AaHHbIX:
pe3epBupoBaHmMe NamsTy, obpalueHme K a/1ieMeHTaM MaccuBOB, Nepechiika AaHHbIX C XOCTa Ha YCTPOWCTBO 1 0BpatHo.

Tema 5. Opranusauus namstu CUDA.

Buabl namsatu CUDA: rnobanbHas namsitb, permucTpbl, nokanbHas namsiTb, pasnensemMasi namMsitb, KOHCTaHTHas NamsiTb,
TEKCTypHas namsatb. [prMepbl NCNObL30BaHNSA Pa3nensieMo NaMsaT U KOHCTAHTHOR NamsaTtu. NepBblie NOMbITKK
noakntoyeHns naketa OpenGL ons nocTpoeHus rpaduyecknx nobpaxeHuii. Kak ncnonb3osarb penykumto. MNnoxve un
xopouwwue cnocobbl BbIMUCIEHUSI CKANSIPHOIO Npou3eeneHnsl 60blKX BEKTOPOB.

Tema 6. OnTMU3aumnsa napannenbHOro Kkoaa.

MprHUMNBI ONTUMK3aLIMK NapannenbHOro koga. YTo BaxHee - CoKpaTuTb BPEMS BbIMOMHEHUS NMPOrpamMMbl UK
9KOHOMUTb NaMsaTb NoA AaHHble? 3aMepeHne BpeMeH BbINOMHEHUS NapasnienbHol nporpamMmel. MpoBepka Ha owmnbkm
BPEMEHW BbINoNHeHNUs. ONTUMM3aLms MAacCMBOB, pasMellaeMbix B rnobanbHoi namatn. O6bekTHOe NporpaMMmMpoBaHme
Ha CUDA: pocTtouHcTBa U HepocTaTkn. KOMMNNEKCHbIE NEPEMEHHBIE U MACCUBLI KOMMIEKCHbIX YUCEN.

Tema 7. I'Iapannenbl-lble anroputmbl peweHus 3aga4y BblYUCUTENIbHON NIeKTpoauHaMUKU.

KpaTKOG BBeOeHNe B BblHNCNUTENDbHYIO 3N1IEKTPOANHAMUKY. AHanmna TMnosbIX anropuTMoB pelleHnsa 3ana4y Teopun
pacnpocTpaHeHnsa n guppakumm aneKTpomMarHUTHbIX BOSTH B BONTHOBOAHbIX CTPYKTYypax. I'IepBa;l 3ajaya - 3agada
Audppakumm SﬂeKTpOMaFHI/ITHOI7I BOJTHbI HA Nonepe4YHOM 3KpaHe B N0CKOM BOJIHOBOAE. PasnuyHble cnocobbl NnpoBepKn
pe3ynbtaTtoB cHeTa - OT BHyTpeHHeVI CXOOUMOCTHU I'IpVI6ﬂVI)KeHHOFO mMeTona 0o ycnoBusa Ha rpaHule C I'IpOBO,D,FILIJ,eI7I
NOBEPXHOCTbIO.

Tema 8. TexHonorns MPI.
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WcTopust cozpanus TexHonorun MPI. MyuHManbHble CpeancTea pefakTUpoBaHunsl, KOMNUNSLMM U 3anycka napannenbHbIX
nporpamm. Mepsas nporpamma MPI. MHuumanusaums rpynnbl napannenbHeix npoueccos. OnpeaeneHne Homepa
npoLiecca v konmyecTtsa npoueccos. Ownbky BpeMeHn BuinonHeHus. MNapannensHas o6paboTka MacCuBOB.

MpocTeiiwnii obMeH coobileHnsiM1. BoamMoxxHble ownbkn npu nepeaaye naHHbIx. Hebnokupytowwme yHKLMn obMeHa.
KonnektueHblii 06MeH faHHbiMu. MpumMep: 3apadva Oupuxne ana ypasHenus Jlannaca.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbINOMHAETCS Mo 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUs, HANpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMNUHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa30oBaTebHBIMU PECYpcaMu, BKOYAS:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pas3oBaTENbHBIM MPOrPaMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTera, nporpammam MarucTpatypbl (YyTBEpXOeH
npukasom MuHucTepcta obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pas3oBaTeibHOM0 y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbllii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeaepansHOro yHmBepcuteTa
Y4yebHo-MeToanyYeckne Matepuanbl No oucumnnmHe - www.abcpnb.ru

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNAMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucumnnnHe (MO,EI,yJ'HO) BKMKOYaeT OLeHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKNO4YaeT OUueHO4YHble
cpenctea TeKkylero KOHTpons 1 oueHo4YHble cpenctea I'IpOMe)K)/TO‘-IHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXMUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMETEHLMIA MNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEayPbl OLEHUBAHUS NS KaX40ro OLEHOYHOro CPeacTBa;
- KpUTEPUU OLIEHNBAHNSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- coaepxaHume oueHO4YHbIX CpencTs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEencTBuAM o6y'-|a|ou4v|xcs|,
OEMOHCTPUMPYEMbIM pe3yfibTataM, 3adaHns pa3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNIO).

7. MepeueHb nuTepartypbl, HEO6XOAMMOWN OJ1i OCBOEHUS OUCLUMINHBI (MOLYNSA)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 00y4atowmnMcs B OAHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayyHoii 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNM 00yHaOLLMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCMONb30BaHUM NeYaTHbIX U3LaHWA BBNNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatouerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

Bukunneauns - http://ru.wikipedia.org

NHTepHeT-nopTan obpasosartenbHbix pecypcos no UT - http:/www.intuit.ru

WHTepHeT--nopTan pecypcos No MatemMatnyeckmm Haykam - http://www.math.ru/
WHTepHeT-nopTan co ctaTbaMum Nno anroputMrke 1 nporpammmposaHuio - http://algolist.manual.ru/

Komanpa MS Teams -
https://teams.microsoft.com/l/team/19%3a89f27f526ce141219a975fb38ca951c3%40thread.tacv2/conversations?groupld=6dc3e

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHpaLmm

nekuuu PekomeHayeTcs akkypaTHO BECTU KOHCNEKT NEKLUWIA, BbIAENAS rNaBHble NONOXEHNUS Teopuu, 1
obpalatb ocoboe BHMMaHWe Ha npumepbl. He cnefyeT nbitatbes 3anvcate abcontoTHO BCe, feTanm
MOXHO HalTK B peKOMEeHO0BaHHON nutepatype. Ecnu nekumsa nponyleHa no ysaxuntenbHom
MpUYMHE, TO XenaTenbHO Kak MOXHO BbicTpee NoNpocuTb MOCMOTPETDL (M NepenucaTb) KOHCMEKT Y
ToBapwuwa no rpynne. Ecnu 6binv npeanoxeHbl 3afayy Ans CAMOCTOSTENbHOMO PELWEHNS], TO UX
XenatenbHo Bce pa3obpatb. MNepen cnenytoweii nekumnein HeNnoxXo NOBTOPUTL MaTepman
npenblaoyLen Tembl.

P6eanm3au|/|ﬂ JaHHOW AMCLMNIMHBI NpeanonaraeT Kak O4yHyto, Tak U AUCTaHLMOHHYIO0 hopMy
0by4eHus.

na6opaTopr|e I'Ipm BbINONTHEHUN na6opaToprlx pa60T HeobXo0AMMO NCMONb30BaThb TeopeTMHeCKMIZ Martepuan,

paGOTbI nenatb CCblJIKN HA COOTBETCTBYHOWME TEOPEMDI, CBOWCTBa, doopMynbl U Np. PeweHne 3apad
n3naraetcs I'IO,D.pO6HO n cooepxunTt HeobX0AUMbIe NMOSICHUTENbHbIE CChINKN. TeKymme 3a0aHn4 Ha
na6opaTopr|e pa6OTbI BblOAKOTCA KaxX Ay Heneno Ha npaktm4eCkoM 3aHATUN. |/|H,EI,I/IBI/I,D,yaJ'IbeIe
OomMalHne 3aaaHns BblAaloTCA HA NPAaKTUYECKNX 3aHATUAX B HAYale n3y4eHns COOTBETCTBYHOWNX
TEM.

camocTos- | Mi3ydeHne maHHOro Kypca npegycMaTpryBaeT CUCTEMATUYECKYIO CAMOCTOSTENbHYIO paboTy CTYAEHTOB

TenbHas HaL TEOPETUYECKMM MATEPVANOM, TEKCTAMU PEKOMEHLOBAHHbIX YH4EOHNKOB U y4ebHbIX Nocobui;

pabota pa3BUTVE HABLIKOB CAMOKOHTPONS, CMOCOBCTBYIOWMX MHTEHCUDMKaLUMM y4ebHOro npouecca.
CTyneHTam cnenyeTt CTPEMUTLCS K aKTUBU3aLMU 3HAHWIA HA 3aHATUSIX MO LPYrM
€CTECTBEHHO-HAYYHbIM JUCLMMMHAM, CBA3aHHBIM C faHHbIM KypCcOM. OCHOBHOW LIENbIO
CaMOCTOSATENbHbIX 3AHSATUI N0 AaHHOMY Kypcy SBNSieTCS yriybneHHoe n3y4eHne OCHOBHbIX
MPUHLMMNOB NOCTPOEHUS NPUBIMXEHHBIX CXEM, KOTOPbIE UCMOMbL3YIOTCS NPU annpoKCUMaumm
rPaHWYHbIX 3a8a4 Ons AMgdepPEHLMANBHBIX YPABHEHUIA U MHTErPaNbHbIX ypaBHeHWiA. Mpu
MOLrOTOBKE K KaXA0My 3aHATUIO Heobx0aumMo obpatutbes k yuebHoMy nocobuto. Heobxoanmmo Takxe
N3Y4nTb INTEPATYPY Y UHTEPHET-UCTOYHKKU NO AAHHON TEME, YTOObI YTOUHNTL ONPEENeHMS,
(POPMYMPOBKU OCHOBHbIX PE3YNbTATOB, HAWTW aHaNorv pelaemMbiM 3aa4am 1 BbIMOSHSEMbIM
ynpaxHeHusm. MNpn paboTte ¢ npuMepamMu HEOBXOANMO CTPEMUTLCS HE TOMBKO K Y3HABaHMIO
anropuTMa peLeHns Kax oo KOHKPETHOM 3aaa4n, HO U K MOHUMAHUIO Lenn ero ynotpebneHns B
LAHHOM KOHTEKCTE, (PYHKLIMOHANBHOM Harpyaku, KOTOPOI faHHbIl npuMep obnanaer.
CamocTosiTenbHas pabota no usy4yeHuto kypca npennonaraeT BHeayauTopHyto paboTty. OTtanbl
BbINOSIHEHNS caMocTosATeNbHbIX paboT: 1. MpocMoTp yuebHOro Nocobus 1 pekoMeHayeMoii
nuTepaTtypbl Mo TemMe 3anaHus. 2. CocTaBneHne pe3toMe NPOYMTaHHON rnaBbl COOTBETCTBYIOLENO
pasgena pekoMeHLyeMoro TEOPETMHECKOrO NCTOYHMKA Unu yuebHuka. 3. BeinonHeHue 3apgaqnii no
TEME U X KOMMEHTVPOBAHME.

3a4ver npl/l NnoAroToBkKe K 3a4eTy 06yqa+0LueMyc94 PEKOMeHOYyEeTCA COCTaBUTb NMNaH npouecca NoaroToBkuy,
BK/TOHAIOLWEN n3y4eHune, NoBTOPEeHne, cucteMaTnaaumnio, ormyeckyo 06pa60TKy martepuana, aHainm3
Nosy4eHHON nHpopmaumer ¢ BbiiBNEHNEM BO3MOXHbIX CNeACTBUIA N HESIBHbIX CBONCTB 06BHEKTOB,
COCTaBJ/IEHNEM CMMCKa BO3MOXHbIX LOMONHUTENbHbLIX BOMPOCOB U 3a4aHuiA, NOAroTOBKY K
BbIMONMHEHNIO NPAaKTUY4eCKMX 3anay no reMmam ancumnnmHbl.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJIONMIM, UCMOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKaouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

am PAEKTPOHHBH
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.

MynbTumeouitHasa ayoutopums.

KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumum npenopgasaHus ouCcUNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOoLEcce NPUMEHSIOTCS creaytowme MeTodbl 1 TeXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKn 0By4yatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHNYEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTnBHbIE POPMBI, y,El,06HbIe ONS pasnunyHbIX NoNb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U n3obpaxeHuii 63 noTepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- co3daHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCNpuUHMMaTb OOHY U Ty Xe I/IHCpOpMaLI,I/IPO N3 pa3HbiX NCTOYHWUKOB -
Hanpumep, Tak, yT0bbI NULA C HapyweHnsammn cnyxa nony4anm I/lHCpOpMaLlI/HO BM3yanbHO, C HAPYWEHUAMN 3peHns -
ayonanbHO;

- MPUMEHEHWE NPOrpaMMHbIX CPELACTB, 0becrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE LUCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA AN Nepeaayn MHGOopMaLLMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aNMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHON paboThl;

- NMPUMEHEHNE LMCTaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHBIMU BO3MOXHOCT MU
300pOBbS DOPM MPOMEXYTOUHON aTTECTaLMM MO OTHOLWEHMIO K YCTAaHOBNEHHOW NPOLOMKXUTENBHOCTIA UX CAAYM:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM popme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yeM Ha 20 MUHyYT;

- NPOOOIXUTENIbHOCTU BbICTYMNNEHUA 06y'-|a+ou4erocs1 npu 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBmU ¢ TpeboBaHnamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 01.04.02
"MpuknagHas matematuka n nHgopmaTnka" n MarucTepckomn nporpamme "MartemaTnyeckoe MooenMposaHue”.
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.06 MHoronpoLeccopHbIe BbIHUCTNTENbHbLIE KOMIIEKChI

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodchunb noarotoskun: MaremaTnyeckoe MogenMpoBaHue
KBanucukaums BbinyCKHUKA: MarmcTp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.MnewwnHckmin, H.B. MHoronpoueccopHbie BblYUCAMTENbHbIE KOMMNEKCHI. TEXHONOrMM napanienbHoro
nporpamMmmnpoBaHuns: yuebHoe nocobue / H.b. MnewmHckni, N.H. MnewmnHcknii . - KasaHckuin doegepanbHbl
yHusepcuteT, 2018. - 80 c. - TekcT : anekTpoHHbIn. - URL:
http://dspace.kpfu.ru/xmlui/bitstream/net/118048/-1/F_mcc18a.pdf (nata obpawenus: 03.03.2020). - Pexxum gocTtyna:
OTKPbITbINA.

2. ®epoTos, V. E. Mooenu napannenbHOro nporpaMmmpoBaHuns: npaktunyeckoe nocobue / depotos W.E. - Mockea :
COJNOH-Mpecc, 2017. - 392 ¢. (bubnnoTteka npodpeccmoHana)lSBN 978-5-91359-222-4. - TekcT : anekTPOoHHbIiA. - URL:
https://znanium.com/catalog/product/858609 (nata obpaiieHns: 03.03.2020). - Pexxum poctyna: no noanmcke.

3. B03aeBa, B. A. Ba3oBbie 1 nprknagHbie MHPOPMALIMOHHBbIE TexHoNorum : y4ebHuk / B.A. M'Bo3pesa. - Mockea : N[,
'©OPYM' : UH®DPA-M, 2019. - 383 c. - (Bbicwee obpasoBaHue). - ISBN 978-5-16-107668-2. - TeKCT : aNEKTPOHHbIA. -
URL.: https://znanium.com/catalog/product/1019243 (nata obpauweHus: 03.03.2020). - Pexum goctyna: no nognmcke.

JdononHutenbHaa nuteparypa:

1.MakcumoB, H.B. Apxutektypa 9BM 1 BblMMCIMTENBHBIX CUCTEM : y4ebHuk / H.B. Makcumos, T.J1. MapTbika, .. Monos.
- 5-e u3n., nepepab. u pon. - Mockea : POPYM : UHDPA-M, 2018. - 511 c. - (CpeaHee npodheccuoHanbHoe
obpazosaHue). - ISBN 978-5-00091-511-0 (POPYM) ; ISBN 978-5-16-013573-1 (MHDPA-M, print) ; ISBN
978-5-16-106243-2 (MHDPA-M, online). - TekcT : anekTpoHHbIia. - URL: https://znanium.com/catalog/product/944312
(nata obpaweHus: 03.03.2020). - Pexxum gocTtyna: no noanmcke.

2.M'apswnkosckuit, B. V. Lindpposas obpaboTka curHanos: npaktuyeckoe nocobue: ydebHoe nocobue / an3nkoBcKuii
B.W. - Mockea : COJIOH-Tpecc, 2014. - 766 c.ISBN 978-5-91359-117-3. - TekcT : anekTpoHHbiii. - URL:
https://znanium.com/catalog/product/883840 (nata obpatweHusi: 03.03.2020). - Pexum pocTtyna: no noanucke.
3.Tymakos, [.H. TexHonorus nporpammupoBarus CUDA: yyebHoe nocobue / O.H. Tymakos, I.E. YukpuH, A.A. Eropues,
C.B. lNonoycos. - KasaHb: MiapatenscteBo KasaHckoro yHusepcuteta, 2017. - 112 ¢. ISBN 978-5-00019-913-8. - TekcT :
SNeKTPOHHbIA. - URL:

https://shelly.kpfu.ru/e-ksu/docs/F1113663154/Tumakov___Tekhnologiya_programmirovaniya_ CUDA.pdf (zata
obpaweHus: 03.03.2020). - Pexum poctyna: OTKpbITbIN.
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Mporpamma ancumnnnHbl "MHoronpoueccopHble BoldncnnTensHble komnnekcbl”; 01.04.02 "MprknagHas matemartunka n nHgopmartmka”.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.06 MHoronpoLeccopHbIe BbIHUCTNTENbHbLIE KOMIIEKChI

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka
Mpodhunb noarotoskun: Maremarnyeckoe MogenMpoBaHue

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHnua 9 13 9.




